Antidiabetic effects of ajoene, derived from garlic, were investigated in geneti cally diabetic KK-Ay mice. Four-week-old male KK-Ay mice were kept on a laboratory diet containing 0.02 or 0.05% of ajoene for 8wk. The elevation of water intake was suppressed depending on ajoene intake. The levels of plasma glucose in the 0.05% ajoene-containing diet group was significantly suppressed to 73.8% compared with the control group at the 8th wk. Similarly, the plasma triglyceride level was significantly suppressed. It is suggested that hyperglycemia and hypertriglyceridemia are suppressed by ajoene treatment.
Garlic (Allium sativum L.) has been used worldwide as a medicinal plant since ancient times, and its beneficial properties against cardiovascular diseases, cancer and infections are well known (1) . Garlic products and com pounds derived from garlic have also been reported to have anti-diabetic effects. Mathew and Augusti reported allicin (diallyl thiosulfinate) produced hypoglycemic action comparable to tolbutamide in alloxan-induced diabetic rabbits (2) . Aged garlic extract is also effective to prevent hyperglycemia in hyperglycemic mice induced by immobilization stress (3) .
Oil-maceration is one method for processing garlic, and this type of garlic product is a common health food in Europe (4) . Ajoene [(E, Z)-4, 5, 9-trithiadodeca-1, 6, 11 triene-9-oxide], one of the derivatives of allicin, has been found to be a major sulfur-containing compound in oil macerated garlic products and is known as an inhibitor of platelet aggregation ( Fig. 1) (5) . Ajoene has also been reported to exhibit antibiotic (6), hepatoprotective (7) and antitumor (8) effects. However, nothing is known about its antidiabetic effects in a type 2 (non-insulin dependent) diabetes mellitus model using KK-Ay mice. The KK-Ay mice which were developed by transferring the yellow obese gene, A, into KK mice were improved as a type 2 (non-insulin dependent) diabetes mellitus model animal (9) . As the result, KK-Ay mice show earlier and severer obesity, hyperglycemia and hyperlipidemia than KK mice. In this paper, we report antidiabetic effects of ajoene in genetically diabetic mice, KK-Ay.
Z-Aj oene, which had a purity of more than 98%, was used in the series of experiments. The preparation and purity check of Z-ajoene were carried out according to the methods described by Block Water intake in this experiment is shown in Fig. 2A . Body weight and food intake were almost the same among all groups (data not shown). But water intake was inclined to be less in 0.05% ajoene-containing diet groups than in the control group. The decrease in water intake depended on ajoene intake. After the beginning of this experiment, the intakes of water in the control and 0.02% ajoene containing diet groups were immedi ately increased, water intake in the 0.05% ajoene-con taining diet group was kept at a constant level till the * To whom correspondence should be addressed . E-mail: hourai@sujahta.co.jp 4th wk and then increased gradually. The levels of plasma glucose and triglyceride are shown in Fig. 2B , C. The level of plasma glucose in the 0.05% ajoene-containing diet group was suppressed to 73.8% compared with the control group, but the level in the 0.02% ajoene containing diet group was not sig nificantly different from that in the control group at the 8th wk. The increase in water consumption was pro portional to the elevation of plasma glucose content and is also a characteristic of KK-Ay mice, as generally observed in diabetes. The level of plasma triglyceride in the control group was gradually elevated. In the 0.02% ajoene-containing diet group, the level of plasma trig lyceride was elevated from the second week and it reached the same as in the control group at the 6th wk. The gradual increase of plasma triglyceride was shown in the control group but that of the 0.05% ajoene-con taining diet group was suppressed to 74.5% at 8wk.
Ajoene suppressed the rise of the blood glucose and triglyceride levels in this experiment, but the mecha nism was not clear. Similarly, although the effect of gar lic on diabetes has been reported, the mechanism has not been clarified. Ajoene was not effective in improv ing the glucose tolerance test in normal mice (data not shown). A proposed mechanism is due to spare insulin from the sulphydryl group. Insulin is inactivated by the sulphydryl group. According to Mathew and Augusti (2), allicin can effectively combine with compounds like cysteine and enhance serum insulin. It is possible that ajoene functions in a similar manner. Garlic was also effective in reducing serum cholesterol and triglyceride (11) . Yeh and Liu (12) reported garlic depressed several hepatic activities of lipogenic enzymes. The preventive effect of ajoene against hypertriglyceridemia may be pri marily due to inhibition of these enzymes.
In conclusion, ajoene derived from garlic reduced the levels of plasma glucose and triglyceride in non-insulin dependent diabetic mice, though the mechanism of action remains to be further investigated.
